Objective: The purpose of this study was to examine stress, depression and suicidal ideation in Korean adolescents according to their sexual behaviours, such as experience of sexual intercourse, time of first sexual intercourse, and sexual intercourse after alcohol drinking.
INTRODUCTION
Adolescence is an important and sensitive period characterized by emotional growth and various physical changes, and adolescents are very interested in the other sex and curious about sexual acts. In fact, it has been reported that 40% of Korean adolescents have dated (1), 71% of those dating had experience of physical contact, and 18% experience of sexual intercourse (2) . However, during such a sensitive period, sexual intercourse may cause physical and mental confusion and have negative impacts. In particular, sexual intercourse experienced during adolescence hinders normal physical growth, leads to the adoption of a passive attitude in social life, and induces various problem behaviours, such as smoking, drinking, running away, depression, and suicide (3) (4) (5) . Female adolescents that experienced sexual intercourse without emotional sympathy or at a young age are more likely to have depression (4) . Furthermore, sexual intercourse among adolescents is increasing and the age of sexual debut is reducing, and many adolescents receiving incorrect information on sexual intercourse and pregnancy are likely to suffer due to pregnancy or venereal disease (6, 7) , and from psychological pains associated with deviation from social norms (8) (9) (10) .
In Korea, where social attitudes to sex are conservative, the national percentage of adolescents with experience of sexual intercourse is lower than in other countries (11) , but physical and psychological pains resulting from sexual intercourse may not be comparable with those determined previously in other countries. Due to its seriousness, adolescent sexual intercourse and sexual behaviour have been studied by many researchers, but few studies have been made on the relationship between adolescent mental health, such as stress, depression and suicidal ideation, and sexual behaviours based on national survey data.
Thus, the purpose of this study was to examine stress, depression and suicidal ideation among Korean adolescents according to their sexual behaviours, such as experience of sexual intercourse, time of first sexual intercourse, and sexual intercourse after drinking, and also to explore the seriousness of sex-related issues among Korean adolescents. The specific goals of the study were as follows: to assess correlation relations between general characteristics and experience of sexual intercourse; to identify control variables by analysing correlation relations between general characteristics and stress, depression and suicidal ideation; to model the effect of experience of sexual intercourse on stress, depression and suicidal ideation for each control variable, and subsequently to test the model; and to model how sexual behaviours affect stress, depression and suicidal ideation for each control variable and to test the model.
MATERIALS AND METHODS

Subjects
This study was conducted as a secondary data analysis using the raw data of the 9th Korean Youth Risk Behaviour Web-based Survey (12) in order to analyse differences in adolescent stress, depression and suicidal ideation according to their sexual behaviours. Data were obtained from the 9th Korean Youth Health Risk Behaviour Online Survey published by the Korean Centres for Disease Control and Prevention. The 9th Korean Youth Health Risk Behaviour Online Survey was an anonymous self-administered online survey and was conducted from the 1st to the 30th of June 2013. In this survey, secondary school students from the 7th to 12th grades (as of April 2012) were stratified according to school type and area, where the sample school was first extracted and the class in the sample school was second. As a result, 75,149 students from 400 middle schools and 400 high schools were sampled, and 799 schools and 72,435 students participated in the survey (a participation rate of 96.4%).
Questionnaire and Definition of Variables
Sexual Behaviours
Sexual behaviours were defined as experience of sexual intercourse, time of first sexual intercourse, and sexual intercourse after drinking. Experience of sexual intercourse was answered 'Yes' (1) or 'No' (0). The time of first sexual intercourse was determined by asking 'When did you first have sexual intercourse? (grade)' and the answer was treated as a continuous variable. Experience of sexual intercourse after drinking was surveyed by asking 'Have you ever had sexual intercourse after drinking?' and it was answered 'Yes' (1) or 'No' (0).
Stress
Stress was surveyed by asking 'How much stress do you usually feel?' and it was answered using a 5-point Likert scale, which ranged from 'Not at all' (1) to 'Very high' (5). It was measured as a quantitative variable and was then converted into 'No' (1-2 points) and 'Yes' (3-5 points) in this study.
Depression
Depression was surveyed by asking 'During the last 12 months, have you ever felt sadness or despair to the extent that you withdrew from the activities of daily living for over two weeks?', and it was answered 'Yes' (1) or 'No' (0).
Suicidal Ideation
Suicidal ideation was surveyed by asking 'During the last 12 months, have you ever had a serious suicidal idea?' and it was answered 'Yes' (1) or 'No' (0).
Socio-demographic and Socioeconomic Status
As the findings of previous studies and this study suggested that general characteristics, such as gender, grade, parents' education level, school achievement, economic status, and inhabitation type might confound results, they were used as control variables in the result analysis models. Fathers' and mothers' education levels were categorized as middle school graduate or lower, high school graduate, and college graduate or higher. School achievement and economic status were surveyed by asking 'How well have you performed at school during the last 12 months?' and 'How do you rate your family's economic status?'. Responses were categorized as very high, high, moderate, low, and very low grade. Inhabitation type was categorized as living with family or relatives or living alone.
Statistical Analyses
Considering the educational environment, all data were classified into middle school students (equivalent to US grades 7-9) and high school students (equivalent to US grades 10-12) before performing the analysis. Since the Korea Youth Risk Behaviour Web-based Survey was conducted with a complex sampling design using stratified three stage cluster sampling, the data were analysed with a complex sampling estimator using weights (such as proc surveyfreq and proc surveylogistic in SAS 9.2). To determine the control variables, a homogeneity test using the chi-square distribution was conducted to compare differences in stress, depression and suicidal ideation by general characteristics (gender, education level of parents, and living arrangement), and the logistic regression was performed to compare stress, depression and suicidal ideation by grade, school achievement and economic status. To examine the effects of sexual intercourse experience on stress, depression and suicidal ideation, logistic regression analysis was performed using general characteristics as control variables. To identify the influence of the main factors on the subjects with sexual intercourse experience, the above analysis was performed only on subjects with sexual intercourse experience with the time of first sexual intercourse and the experience of sexual intercourse after drinking set as independent variables.
RESULTS
General Characteristic and Effects on Stress, Depression and Suicidal Ideation
Among 72,435 subjects, there were 3,867 (5.3%) adolescents with and 68,568 (94.7%) without sexual intercourse experience. Of the subjects who had sexual intercourse experience, 2,740 (70.9%) were male students and 1,127 (29.1%) were female students.
The analysis of stress, depression and suicidal ideation by general characteristics showed statistically significant differences in most variables (Table 1) . A higher proportion of female students experienced stress, depression and suicidal ideation than male students. The proportion of high school students who have experienced stress and depression was higher than middle school students, but the opposite was true for suicidal ideation. In terms of the education level of parents, the lower the education level of the mother, the higher the rate of stress, depression and suicidal ideation in both middle and high school students. On the other hand, the lower the education level of the father, the higher the experience rate of stress and depression in middle school students, while the experience rate of depression and suicidal ideation was higher in high school students. In case of living arrangement, no Grade (7-12) difference in stress was found regardless of whether the subjects live alone or with family or relatives. For middle school students, however, the experience rate of stress among adolescents living with family or relatives was higher than those living alone. For depression and suicidal ideation, the experience rate of depression was higher for students living with family or relatives than those living alone, but no difference was found in high school students.
In terms of grade, the higher the grade, the higher the experience rate of stress and depression, while the experience rate of suicidal ideation was lower. For both middle and high school students, the experience rate of stress and depression increased as they went up the grades, but no difference was found in the experience rate of suicidal ideation. It was found that the higher the school achievement and economic status, the lower the experience rate of stress, depression and suicidal ideation. Table 2 shows the results of the logistic regression analysis conducted to analyse the influence of stress, depression and suicidal ideation according to the experience of sexual intercourse with all general characteristics of the subjects (gender, grade, education level of parents, school achievement, economic status, and living arrangement) controlled.
Experience of Sexual Intercourse and Stress, Depression and Suicidal Ideation
In terms of the influence of stress, a statistically significant influence of sexual intercourse experience on stress was found. The odds of stress of adolescents with sexual intercourse experience were 1.182 times higher than that of their counterparts. A statistically significant difference was not found for middle school students. The odds of stress of high school students with sexual intercourse experience were, however, 1.200 times higher than that of their counterparts.
The influence of sexual intercourse experience on depression was statistically significant. The odds of depression of adolescents with sexual intercourse experience were 2.182 times higher than that of their counterparts. The influence of sexual intercourse experience on the odds of depression was found to be higher for high school students, and the odds of depression of adolescents with sexual intercourse experience for middle and high school students were 2.030 and 2.261 times higher, respectively, than those of their counterparts.
In terms of suicidal ideation, the influence of sexual intercourse experience on suicidal ideation was statistically significant. The odds of suicidal ideation of adolescents with sexual intercourse experience were 2.293 times higher than that of their counterparts. The influence of sexual intercourse experience on the odds of suicidal ideation was found to be higher for high school students, the odds of suicidal ideation of adolescents with sexual intercourse experience for middle and high school students were 2.034 and 2.452 times higher, respectively, than those of their counterparts.
Sexual Behaviours and Stress, Depression and Suicidal Ideation
To analyse the influence of stress, depression, and suicidal ideation according to sexual behaviours such as the time of first sexual intercourse and sexual intercourse after drinking, only the data of adolescents with sexual intercourse experience were analysed.
Table 3. Sexual behaviour and stress, depression and suicidal ideation (continued from the previous page)
OR -odds ratio, wald -Wald statistic t-test
The influence of the time of first sexual intercourse on stress was significant, and the odds of stress increased by 1.022 times when the time of first sexual intercourse was delayed by one year. When the data were classified into middle and high school students, however, the influence of the time of first sexual intercourse on stress was nonsignificant. The influence of sexual intercourse after drinking on stress was nonsignificant as well.
The influence of the time of first sexual intercourse on depression was nonsignificant for both middle and high school students. The influence of sexual intercourse after drinking on depression was significant for middle school students, and the odds of depression of adolescents with sexual intercourse after drinking were 2.754 times higher than that of their counterparts.
Even though the odds of suicidal ideation were 1.014 times higher when the time of first sexual intercourse was delayed by one year, the influence was nonsignificant when the data of middle and high school students were analysed separately. In terms of the influence of sexual intercourse after drinking on suicidal ideation, the odds of suicidal ideation of adolescents with sexual intercourse after drinking were 3.301 times higher than that of their counterparts, but no significant influence was found for high school students.
DISCUSSION
According to the results of the 2013 Korean Youth Health Risk Behaviour Online Survey (12), the average age of adolescents with experience of sexual intercourse was 12.8 years, which is 0.8 years younger than 13.6 years reported for the previous year, and it indicates that adolescents have first sexual intercourse in the 5th or 6th grade of elementary school on average. According to the results of this study, adolescents with experience of sexual intercourse showed higher levels of stress, depression and suicidal ideation, and suicidal ideation was particularly higher in low-grade female students with experience of first sexual intercourse at a young age. This finding is consistent with a report that adolescents with experience of sexual intercourse are more likely to have depression and to attempt suicide (5), and with a report that sexual experience had a higher negative impact on female adolescents (13) . These findings suggest that sexual intercourse experienced by young female adolescents, who are physically and emotionally immature, induces more severe psychological effects.
In Korea, people are seeking more sexual freedom and satisfaction, yet among women, the perception of sex is still strongly conservative and attached to the notion of premarital chastity (14) . Because adolescents are required to commit themselves to school studies, female students who have experienced early sexual intercourse are believed to suffer heavy psychological burdens, such as stress, depression and suicidal ideation and anxiety about unwanted pregnancy, venereal disease, and guilt. Importantly, the outcomes of this study are not considered comparable with those of previous studies in foreign countries where levels of sexual freedom are considerably different. Accordingly, the government needs to develop programmes and establish legal systems and education systems, including the obligatory allocation of hours for more substantial and satisfactory sex education from the elementary school level.
In the present study, adolescents with experience of sexual intercourse after drinking showed significantly higher depression and suicidal ideation than those without it, even after correcting for general characteristics, such as gender, grade, school achievement, economic status, and inhabitation type. Drinking impairs judgment and the ability to control sexual desire, and as a result, increases the likelihood of impulsive sexual intercourse (15) (16) (17) (18) . In addition, intoxicated individuals are less sensitive to risk and often fail to use a contraceptive. Previous studies have reported that adolescent drinking is a major cause of accidents, dangerous sexual acts, venereal diseases, pregnancy, sexual abuse, and sex-related crimes (19) (20) (21) . In Korea, adolescent drinking is not properly regulated despite the age limit imposed on alcohol purchase by the Juvenile Protection Act (12) , and protective policies for regulating drinking-related harmful environments are not sufficient. Given this situation, it is time to reinforce national preventive interventions, campaigns, and to change perceptions regarding adolescent drinking. In addition, schools should intervene to change the attitudes and outcomes of alcohol drinking behaviours in adolescents by applying anti-alcohol campaign, promoting self-efficacy, stress management, counselling, and family or self-help group based prevention. Social and environmental efforts should be increased to ensure that adolescents receive regular care of their physical and mental health and are provided with preventive interventions to promote health and self-care.
When the analysis was carried out separately for middle school (equivalent to US grades 7-9) and high school students (equivalent to US grades 10-12), depression and suicidal ideation were significantly higher for middle school students who had sexual intercourse after drinking than those who had not, but the differences were nonsignificant for high school students. The reason may be that, due to the influence of media, high school students have expectations that sexual experiences can be easier and more enjoyable after drinking (22) . Another reason may be that sexual experiences with a romantic partner along with drinking are not negative experiences that cause depression and suicidal ideation for older teenagers who are close to adulthood (23) . On the other hand, early sexual experience has been reported to negatively influence sexual health in the long run because early sexual experience before the age of 16 years lets them have sexual experience under the influence of alcohol and drugs even after they become adults, and it increases the chances of contracting sexually transmitted diseases (24) . Therefore, it is necessary for adolescents to protect their own health to reduce and prevent problems due to early sexual experience accompanied by drinking, and to promote health, including sexual health, not only through short sex education but also overall health education programmes including substance abuse, smoking and drinking.
This study confirms the association between adolescent sexual behaviour and mental health and presents a basis for preventing dangerous sexual behaviours. However, this is a cross-sectional survey, so the causal relationship between adolescent sexual behaviour and mental health could not be ascertained. In addition, the reverse causality may be possible. Thus, further research is needed on longitudinal research of addressing the psychological damage caused by adolescent sexual behaviour. Because the study was based on a secondary data analysis of data extracted from a self-administered questionnaire survey, participants' answers may not have been accurate. In addition, this study has a limitation in terms of not controlling for all demographic, physical, psychological, and environmental factors that have been identified as risk factors when analysing the relation of stress, depression and suicidal ideation with sexual behaviours. There is a need to investigate influencing factors and paths such as personal factors, school system factors, and social system factors to understand sexual behaviours and mental health in adolescents from various aspects.
CONCLUSION
In this study the effects of experience of sexual intercourse and sexual behaviours, such as time of first sexual intercourse and sexual intercourse after drinking, on stress, depression and suicidal ideation were investigated in Korean adolescents. It was found that those with a low parental education level, not living together with family or relatives, with a low school achievement level, with a poor economic status, those in higher grades and male students had higher rates of experience of sexual intercourse. Stress, depression and suicidal ideation were higher in those with experience of sexual intercourse than in those without it, and suicidal ideation was particularly higher in low-grade female students who had first sexual intercourse at a young age. The suicidal ideation rate was higher for those with an early sexual debut, and adolescents with experience of sexual intercourse after drinking showed higher stress, depression, and suicidal ideation than those without drinking alcohol.
The findings of this study provide useful information for developing and applying interventions to reduce the psychological damage caused by adolescent experience of sexual intercourse and for developing programmes designed to prevent dangerous sexual intercourse.
